Herein, graphene-analogue nanoscale hexagonal boron nitride (h-BN) with a sheet-like morphology is successfully synthesized by reacting borax (Na 2 B 4 O 7 $10H 2 O) and NH 4 Cl powder as inexpensive starting materials in air via a facile microwave-assisted method with a short reaction time (10 min). The asprepared product is structurally characterized via X-ray powder diffraction (XRD), Fourier transformation infrared spectroscopy (FTIR), Raman spectroscopy, energy dispersive spectroscopy (EDS), field emission scanning electron microscopy (FESEM), transmission electron microscopy (TEM) and BET surface area measurements. X-ray diffraction indicates the formation of hexagonal boron nitride (h-BN) with lattice constants of a ¼ 2.50 and c ¼ 6.67Å. The purity of the BN nanosheets is confirmed via X-ray energy dispersive spectroscopy, X-ray photoelectron spectroscopy, and Raman spectroscopy. TEM and FE-SEM indicate that the as-synthesized product is composed of fine loosely aggregated plate-like particles with . Furthermore, these BN nanosheets can also selectively adsorb MB from binary and ternary mixed dye solutions. Therefore, these BN nanosheets have wide promising applications in wastewater treatment and the recovery of valuable organic compounds from wastewater.
Introduction
During the past few decades, a large amount of wastewater containing organic dyes and pigments, toxic metal ions, and cleaning agents has been discharged into the aquatic environment with the rapid development of modern industry, which will lead to devastating consequences to all living organisms.
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Especially, some colored organic dyes discharged from the plating, textile, and printing industries are resistant to biological degradation and generally stable to light, heat and oxidizing agents due to their complex aromatic structures. [3] [4] [5] Additionally, synthetic organic dyes are not only highly visible and, even in small quantities, able to decrease gas solubility in water, but also toxic, carcinogenic and mutagenic for human beings.
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Thus, the removal of dye pollutants from effluent is quite desirous for water safety and human health protection.
Currently, various physicochemical and biological treatment technologies such as coagulation, precipitation, ltration, oxidation, activated sludge and adsorption processes have been employed to remove dyes from aqueous solutions. [11] [12] [13] [14] [15] Among them, adsorption is considered a promising method for wastewater purication due to its high efficiency, simple operation and low energy consumption. To date, many polymeric and inorganic adsorbents have been developed, such as activated carbon, carbon nanotubes, rice husk, metal oxides, clays, zeolites, chitosan, and metal-organic frameworks (MOFs).
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However, they frequently suffer from the disadvantages of limited adsorption capacity and slow adsorption rate, and generally limited by less adsorption sites, slow kinetics and nonequilibrium of adsorption. Therefore, it is necessary to develop new adsorbents with high adsorption capacity, high selectivity and ultrafast adsorption characteristic towards specic dyes.
In recent years, two-dimensional (2D) graphene-like hexagonal boron nitride (h-BN) has attracted considerable attention due to its many unique physical and chemical properties, such as low density, high temperature stability, high thermal conductivity, low dielectric constant, excellent chemical inertness, and high resistance to thermal shock and corrosion. 26 These properties make h-BN an interesting material for many applications such as lubricants, protective and optical coatings, and advanced ceramic composites. [27] [28] [29] To date, many methods have been developed for the synthesis of hexagonal BN including classical high-temperature routes (e.g., reaction of boron oxide and ammonia, direct nitridation of boron with N 2 at 1400-1900 C and carbothermal reduction and nitridation of boron oxide at 1500 C), vapor deposition methods (e.g., reaction of boron trichloride and ammonia), condensed-phase pyrolysis techniques (e.g., thermal decomposition of borazene or bisborazinylamine), solid-state metathesis, and pyrolysis and combustion synthesis. [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] Most of these methods have to be carried out under high temperature or high N 2 pressure and require long processing times. Furthermore, many of them also involve the use of complicated expensive instruments and some of them suffer from low production yields (less than 30%). These problems either pose difficulty in mass production or result in high production costs and thus hinder their practical application.
Over the past few decades, the microwave irradiation (MWI) technique has been developed for the fast synthesis of functional inorganic nanomaterials. 46 This method has unique effects and signicant merits such as easy workup, rapid volumetric heating, high reaction rate, short reaction time, energy saving and production of inorganic nanoparticles with narrow size distribution compared with other methods. Various inorganic nanomaterials have been synthesized for different applications using the MWI technique.
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Based on the aforementioned considerations, in this work, we develop a facile and rapid strategy for the preparation of graphene-like hexagonal boron nitride (h-BN) nanosheets by reacting borax (Na 2 B 4 O 7 $10H 2 O) with ammonium chloride (NH 4 Cl) as inexpensive B and N element precursors in a very short time (10 min) in air atmosphere. To the best of our knowledge, the microwave-assisted approach for the synthesis of BN nanostructures has not yet been reported. The morphology, structure and properties of the as-prepared h-BN nanosheets are fully characterized via various physical and spectroscopic methods and their adsorption performance evaluated towards some organic pollutants in aqueous solutions. This nanomaterial exhibits superior adsorption rate and selective adsorption ability for cationic dyes. Remarkably, it exhibits a large-scale adsorption capacity of 472.4 mg g À1 for MB. Hence, it is a promising and environmentally friendly adsorbent for the removal and separation of organic pollutants in dye-wastewater. 
Experimental

Preparation of BN nanosheets
To prepare BN nanosheets, a mixture of 10 g borax (Na 2 B 4 O 7 -$10H 2 O) and 10 g ammonium chloride (NH 4 Cl) was ground to give an intimate mixture. The mixture was taken in a porcelain crucible which was placed in the middle of another larger porcelain crucible lled with CuO powder as a secondary microwave absorber. The reaction mixture was irradiated in a microwave oven (MW frequency: 2.45 GHz) at 900 W in an air atmosphere. The reaction was completed aer an irradiation time of 10 min. The product was cooled to room temperature and washed three times with hydrochloric acid (HCl, 0.1 M). The nal product was collected, washed with 100 mL of deionized hot water and then nally dried at 100 C for characterization and used as an adsorbent. were recorded on a Shimadzu system FT-IR 8400 spectrometer using KBr pellets over the range of 4000-400 cm À1 . Raman spectra were obtained on a Spex 1403 Raman spectrometer. Optical adsorption spectra were obtained on a Cary 100 Varian UV-vis spectrophotometer in the wavelength range of 200-800 nm. The morphology and composition of the product were determined on a MIRA3 TESCAN scanning electron microscope (SEM) equipped with an energy dispersive X-ray analyzer (EDX) for elemental analysis. The TEM image of the product was obtained at the accelerating voltage of 200 kV. The sample for TEM studies was well dispersed in ethanol to form a homogeneous suspension by sonication for 30 min. Then the ethanol dispersion was dropped on a carbon-coated copper grid. Moreover, to obtain the specic surface area and pore size distribution of the BN product, nitrogen physisorption isotherms were obtained on a Nova 2000 surface area and pore analyzer instrument at 77 K. The specic surface area was calculated using the BET (Brunauer-Emmett-Teller) model and the Barrett-Joyner-Halenda (BJH) method was used to calculate the pore size distribution from the adsorption branch. Magnetic measurements were carried out at room temperature using a vibrating sample magnetometer (VSM, Magnetic Daneshpajoh Kashan Co., Iran) with a maximum magnetic eld of 10 kOe.
Characterization
Adsorption tests
To explore the adsorbent properties of the as-prepared BN nanomaterials, adsorption studies were carried out for the removal of MB, RhB and MO dyes from the aqueous solutions. The chemical structure and basic properties of these dyes are given in Fig. 1 and Table 1 . Stock solutions of the dyes were prepared by dissolving accurately weighted quantities of the solid dyes in deionized water. In the adsorption experiment, 50 mL of dye solution with a known concentration (e.g. 25 mg L À1 ) was added to a 100 mL glass beaker and a denite amount of BN adsorbent (e.g. 60 mg) was dispersed in it via sonication. The dispersed solution was continuously stirred on magnetic stirrer at a constant speed of 500 rpm. Aer predetermined time intervals, sample solutions were withdrawn and centrifuged for 10 min to remove the suspended adsorbent particles, and ltered to analyze the residual concentrations of dye. The initial and nal concentrations in the aqueous solutions were measured using a UV-vis spectrophotometer at 664, 554 and 463 nm for MB, RhB and MO dye, respectively. The effect of experimental parameters such as adsorbent dosage and time on the adsorption is discussed in detail. Upon analyzing the UV-vis data, the removal efficiency (%) and the adsorbed amount (q t , mg g À1 ) of the dye compounds were calculated using the following equation:
where, C 0 and C t (mg L À1 ) are the initial dye concentration and dye concentration at time (t), respectively, V (L) is the volume of the dye solution, and m (g) is the mass of the adsorbent.
Results and discussion
Characterization of the BN nanosheets
In the present study, we developed a synthetic process to obtain porous BN nanosheets which relies on a fast microwave-assisted approach. Briey, a homogeneous mixture of borax (Na 
The phase purity and crystal structure of the as-prepared BN product were investigated via powder X-ray diffraction XRD studies. Fig. 1(a) 49 Also, no impurity peaks were detected. The sharpness of the peaks conrms the formation of a highly crystalline single-phase BN nanomaterial with the P63/ mmc space group. The interlayer spacing (d 002 ) estimated according to Bragg's law is 0.335 nm, which is very close to that of bulk h-BN of $0.333 nm. 50 The broadened peaks in the XRD pattern indicate the nanometer scale size of the as-prepared crystallites. The crystallite size of this BN nanomaterial was found to be about 20 nm by evaluating the line broadening of the most intense (002) peak using the classical Scherrer equation.
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To obtain further information on the types of chemical bonds in the obtained BN, the FTIR spectrum of the as-prepared product is presented in Fig. 1(b) . In the FTIR spectrum, two strong characteristic bands were observed at around 1396 and 805 cm À1 , which are similar to the reported result of h-BN. 52 The former band results from the in-plane ring B-N stretching vibration (E u mode) of the sp 2 -bonded BN, whereas the latter band is attributed to the out of plane B-N-B bending vibrations (A 2u mode). 53 Besides, the band centered at 3420 cm À1 is attributed to the stretching mode of the N-H group. 54 Thus, the FTIR results conrm the bond formation of boron nitride.
Raman spectroscopy was further employed to explore the phase purity of the as-prepared BN nanosheets. As shown in Fig. 1(c) , in the Raman spectrum of the synthesized h-BN sample a broad peak at ca. 1375 cm À1 is observed, which is ascribed to the high-frequency E 2g vibrational mode of h-BN.
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The bulk BN powder displays a Raman shi at 1367 cm À1 as an intrinsic E 2g vibration. 56 It has been reported that crystal domain size, stack layer ordering, amorphization, elemental doping and porosity could lead to such shiing and broadening of the Raman peak compared to bulk BN. 57 Furthermore, highly porous BN displays the Raman shi at a higher frequency and broader peaks compared to bulk BN.
58 Therefore, the appearance of the wide peak for the h-BN sample prepared in this work is also attributed to the existence of rather weak interactions between atomic layers leading to a disordered porous structure. This Raman nding is also later conrmed by the FESEM and BET results.
The optical properties of the BN sample were investigated via UV-vis spectroscopy. As shown in Fig. 1(d) , the UV-vis absorption spectrum of the BN nanosheets dispersed in ethanol exhibits a relatively broad band with a strong absorption at about 210 nm, which corresponds to a band gap of $5.92 eV and is quite close to the reported value for BN ($6.15 eV).
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Besides, there is also an absorption tail at the lower energy side of the absorption peak, which indicates that high density structural defects exist in the BN nanosheets.
The morphology and structure of the as-prepared BN sample were investigated via SEM. Fig. 2 shows the SEM images of the BN nanostructure at different magnications. The SEM images show that the obtained particles are sheet-like in shape with a thickness of 40-50 nm. As shown in Fig. 2(a)-(d) , the asprepared h-BN sample presents the layered structure of a graphene-analogue material. According to the SEM images, the sample consists of ne loosely aggregated plate-like particles with lengths in the range of 0.5 to 3.5 mm. The high magni-cation images in Fig. 2(e) and (f) indicate that the surface of the sheets is rough and compact with porous features, and they are composed of BN ne nanoplates and nanoparticles with thicknesses or sizes of 20-30 nm, which is consistent with the above-calculated value from the Scherrer equation. Furthermore, the SEM images reveal that the BN nanosheets have many pores and holes with diameters ranging from 20 to 100 nm, which are created by gas bubbles during the synthetic process.
The size and microstructure of the as-prepared BN particles were further investigated via TEM, as shown in Fig. 3 . The TEM sample was prepared by dispersing BN powder in ethanol under ultrasonic vibration. From the TEM images in Fig. 3(a)-(d) , clearly the morphology of the particles is plate-like in shape with a thickness of 20-30 nm, which indicates that the asprepared h-BN has a graphene-like structure. As evident from the images, the morphology of the BN sample from the TEM images agrees with the SEM results.
The chemical composition of the BN nanosheets was also investigated via energy dispersive X-ray (EDX) spectroscopy. Fig. 4 shows the EDX spectrum of the as-prepared product. In the EDX spectrum, strong peaks of boron and nitrogen with the atomic ratio of B : N of 50.74 : 49.26 were observed. This nding indicates that the nanosheets are composed of boron and nitrogen atoms with an atomic ratio of 1.03 : 1, which is in good agreement with the chemical stoichiometric ratio of BN. Slightly rich boron may result from the surface hydrolysis during purication which could result in a small loss in nitrogen. The existence of the gold (Au) peak at ca. 2.2 keV is ascribed to the coating of the gold lm before SEM observation. The inset in Fig. 4 shows the elemental mappings of the product. In these images, a uniform distribution of B and N elements is observed.
Further evidence for the formation of BN was obtained from the XPS spectra of the sample, as shown in Fig. 5 . They show that the sample surface consists of nitrogen, boron, carbon and oxygen, with binding energies of N 1s, B 1s, C 1s and O 1s at 398.7, 191.5, 284.40 and 532.40 eV, respectively ( Fig. 5(a) ). The C 1s and O 1s peaks indicate that a small amount of impurity elements exists such as C and O due to the adsorption of CO 2 , H 2 O and O 2 on the surface of the sample. The B 1s peak at 191.5 eV (Fig. 5(b) ) and the N 1s peak at 398.7 eV (Fig. 5(c) ) indicate BN, which is in good agreement with that in the literature. 58 The quantication of B 1s and N 1s peaks conrms that the atomic ratio of B : N is 1.05 : 1, which closely agrees with the stoichiometric composition of BN.
The surface area and porous structures of the BN nanosheets were measured based on nitrogen adsorption-desorption. As shown in Fig. 6(a) , the isotherm shape could be categorized as type IV with a distinct H3 hysteresis loop at high relative pressures according to the IUPAC classication, which indicates the presence of a mesoporous structure. 60 The BET specic surface area obtained from the isotherms is 177.2 m 2 g À1 . It should be noted that the surface area is much higher than that of commercial BN powder (25 m 2 g À1 ). 61 The large surface area is possibly caused by escaping gas for instance HCl, H 2 O and NH 3 formed from the decomposition of the precursors. The total pore volume is 0.686 cm 3 g À1 . The pore size of the sample is 2.305 nm, which is estimated using the Barrett-Joyner-Halenda (BJH) method from the adsorption and desorption branches of the N 2 isotherms (Fig. 6(b) ). Owing to their large specic surface area, mesoporous nature, small pore diameter and high structural defect density, the BN nanosheets are expected to be an excellent adsorbent. Surface charge is one of the important parameter that controls the type of adsorbate to be absorbed. The zeta potential reveals the type and value of charge on the dispersed particles. For the as-obtained h-BN nanosheets, the zeta potential value was evaluated to be À52.5 mV in aqueous suspension and at natural pH. The negative value of the zeta potential demonstrates the presence of a negative charge on the surface of the product sample.
Finally, the preparation of BN by the present method was compared with some reported methods in recent years.
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From the Table 1 , it is clear that with respect to reaction conditions and time, the present method is more suitable and superior. Most of the reported methods required high temperature and/or pressure, complicated expensive instruments, expensive and/or sensitive starting materials, long reaction times, inert atmosphere and strict operating conditions. Our method has several advantages, such as low cost, high yield, lack of organic solvents, substrates or vacuum systems and especially a lack of inert atmosphere. For instant, the borax and NH 4 Cl used in this work are easily available, non-toxic and very cheap sources of boron and nitrogen elements. The above advantages make this MW-assisted synthesis process a very attractive approach for the rapid and large-scale production of BN in the future.
Dye adsorption studies
Boron nitride (BN) nanosheets, so-called 'white graphene', consist of a few layers of hexagonal BN planes and have unique properties compared with graphene. In addition, the polarity of the B-N bond and high surface area of h-BN-related nanostructures provide good adsorption properties for various substances ranging from organic pollutants to hydrogen.
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Since BN is composed of light elements, it is a promising adsorbent with a high uptake gravimetric capacity. Its high chemical and thermal stability also suggest that recycling could be easily achieved. Nanostructured BN is therefore an ideal candidate as an absorbent material.
To evaluate the adsorption capability of the as-prepared h-BN nanomaterial for the removal of organic dyes from contaminated water, three organic pollutants including cationic MB (molecule size: 1.38 nm Â 0.64 nm Â 0.21 nm), cationic RhB (molecule size: 1.56 nm Â 1.35 nm Â 0.42 nm) and anionic MO (molecule size: 1.54 nm Â 0.48 nm Â 0.28 nm) were selected as models, considering that both the charge and size of organic dyes are the most important factors controlling the adsorption process. The adsorption process was monitored using the characteristic absorption peaks of the dyes at 664, 553 and 463 nm for MB, RhB and MO, respectively. A decrease in the intensity of the characteristic peaks with adsorption time indicates a decrease in the amount of dye in the solution. The time dependent UV-vis absorption spectra of the dyes in the presence of the BN nanomaterial are shown in Fig. 7(a)-(c) . The digital images and UV-vis spectroscopic results show that the cationic MB and RhB dyes are almost removed from aqueous solution in 0.5 min. As it can be seen in Fig. 7(c) , the characteristic absorbance band of MO decreased slightly aer 4 min with negligible fading of the orange color. The results show that the BN nanomaterial is a poor absorbent for anionic MO dye from aqueous solution. In comparison, in Fig. 7(d) , the adsorption rate of the MB and RhB solutions quickly reached 98% and 78%, respectively, in the rst 0.5 min while the removal efficiency of MO dye is less than 10% even aer 4 min. Obviously, BN has different adsorption abilities towards different organic dyes. The different effects on the removal of dyes is related to the structure and charge of the dye molecules and the structure of the adsorbent material. The presence of a negative charge on the surface of the BN nanomaterial, as depicted by its zeta potential, is consistent with the results of adsorption of differently charged dye molecules. Therefore, the BN nanosheets demonstrate good adsorption properties toward the cationic dye molecules MB and RhB. However, the removal percent of RhB dye is lower than that of MB dye, which is probably due to the large volume of RhB molecules, which causes steric hindrance with the active adsorption sites on the hybrid, and its weak p-p interactions with the BN nanosheets. On the other hand, the appearance of electrostatic repulsion between the negatively charged BN nanomaterial and anionic MO dye molecule results in less adsorption compared with cationic dye molecules. Therefore, the adsorption of dyes is found to be very specic towards the charge present on the surface of the adsorbate. The ultrafast removal rate in the initial 0.5 min is attributed to the rapid diffusion and strong electrostatic interaction of the cationic dyes to the external surfaces of the BN nanosheets. Therefore, the asprepared BN nanosheets can be categorized as an ultrafast adsorbent which would be highly useful for the quick and signicant removal of harmful compounds.
Selective adsorption and separation of a specic dye is more attractive and challenging in the process of dye-wastewater treatment. In this study, in view of the large uptake capacity of the BN nanosheets for MB and RhB dye, it can be anticipated that the BN nanosheets may also have outstanding adsorption and separation behavior in the treatment of dye mixtures. The selective uptake of dyes was tested using dye mixtures and the process was monitored by UV-vis spectroscopy. Since MB and MO have similar molecule sizes, the preferable uptake of cationic MB from the MB/MO mixture ( Fig. 8(a) ) may be assigned to the existence of a negative charge on the BN nanosheets. For further conrmation, cationic RhB was selected to mix with anionic MO and the results reveal that RhB dye was also preferably adsorbed on the BN nanomaterial from this binary dye mixture, as illustrated in Fig. 8(b) . To further validate this point, a ternary mixture of MB, RhB and MO dye was investigated. As exhibited in Fig. 8(c) , the representative bands of MB and RhB all disappeared quickly in the mixed dyes and only the characteristic absorption peaks of MO were le, which suggests that the BN nanosheets could selectively capture cationic dyes when utilized in corresponding ternary mixtures. The same conclusion is displayed in the insets of Fig. 8(a)-(c) , where only the orange color of MO dye can be seen in the nal solutions of mixed dyes aer the adsorption process. This can be attributed to the negative charge of the dye molecule, which repels each other between MO and the BN nanosheets. This further indicates that the adsorption process occurs mainly due to the electrostatic interactions between the BN nanosheets and dye molecules. Meanwhile, the aromatic backbone further strengthens the connection between the adsorbent (BN nanosheet) and adsorbates (MB and RhB dyes) via p-p stacking interaction. 78 Due to the synergistic effect of electrostatic interactions and p-p stacking interactions the BN nanosheets possess selective adsorption ability towards some cationic aromatic dyes.
78 Thus, the as-prepared BN nanomaterial is an environmentally friendly active adsorbent for the removal of different cationic organic pollutants.
The effect of adsorbent dosage on the removal efficiency for MB and RhB dye was investigated. The adsorbent dosages were varied from 15 to 30 mg and then to 60 mg at the initial dye concentration of 25 mg L À1 and pH of about 6 for both dyes. The removal efficiencies of both dyes with different amounts of adsorbent are shown in Fig. 9 . The results indicate an increase in removal efficiency with an increase in adsorbent dosage, which can be explained on the basis of the increase in the availability of adsorption sites on the surface of the adsorbent. With the adsorbent dose of 60 mg, both dyes (MB and RhB) showed high removal (%) in the short time of 0.5 min. The as-prepared BN nanosheets exhibited the adsorption capacity of 472.4 mg g À1 when 180 mg of BN nanosheets was soaked in 1 L of 500 mg L À1 aqueous MB solution for 1 h. Table   2 lists a comparison of the adsorption capacity for MB adsorption on various types of adsorbents. It can be seen that the adsorption capacity of the BN nanosheets used in this work is larger than that of other adsorbents reported in the literature.
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Based on the above observations and the characteristics of the BN nanosheets, we infer that the large specic surface area, mesoporous nature, high porosity and high structural defect density of the BN nanosheets contribute to its enhanced adsorption capacity. Also, noncovalent interactions such as p-p stacking interactions between lamellar BN nanosheets and aromatic rings also makes an important contribution to its adsorption capacity. Thus, this material is a promising excellent adsorbent for the treatment of toxic organic pollutants in dye-wastewater.
The stability and reusability of adsorbents are important standards for their practical application. To verify whether the composite material is stable and can be recycled during adsorption experiments, cycle tests using the BN nanosheets for the removal of MB were conducted. Aer each cycle, the adsorbent was completely separated by ltration. Subsequently, fast release of the adsorbed MB was achieved by thoroughly washing the adsorbent with a dilute solution of NaCl and ethanol three times. Then, the desorbed adsorbent was added to 50 mL 25 mg L À1 MB solution under stirring. As described in Fig. 10 , the BN nanomaterial showed almost identical rapid adsorption of MB, and aer four cycles, the regenerated adsorbent was still able to remove 92% MB from the aqueous solution. Thus, we conclude that the BN nanomaterial is reusable during adsorption experiments. Now we further discuss the stability of this material. As shown in Fig. 11(a) and (b) , the XRD pattern and FTIR spectrum of the recovered adsorbent aer the fourth run are consistent with that of the fresh BN sample (see Fig. 1(a) and b) . These observations conrm that the structure of the BN nanosheets is stable under the reaction conditions and is not affected by the reactants. The morphology of the recycled adsorbent particles was also analyzed. Fig. 11(c) and (d) show the SEM images of the adsorbent aer four cycles. It can be observed that the recovered adsorbent almost retained its initial size and morphology (see Fig. 2 ). Considering the abovementioned experiment results, we conclude that the structure of the compound remains intact, which further conrms its excellent stability and recyclability.
Conclusion
In summary, we have successfully synthesized graphene-like h-BN nanosheets by reacting borax and NH 4 Cl under MWI in 10 min without any solvent or surfactant. The as-prepared h-BN nanosheets were used as a novel adsorbent for the removal of dye in aqueous solution. They exhibit the maximum adsorption capacity of 472.4 mg g À1 for MB dye. More importantly, they present excellent ultrafast adsorption characteristics for cationic organic dyes. Only 30 seconds is enough to achieve adsorption equilibrium. Interestingly, they not only exhibit a rapid adsorption rate and high uptake capacity towards cationic dyes (MB and RhB), but also exhibit fast selective separation and recovery from mixed dyes (MB + MO, RhB + MO, and MB + RhB + MO). This difference in the adsorption capacity of BN nanosheets for organic dyes is attributed to the synergistic effect of electrostatic interactions, p-p stacking between adsorbent and adsorbate, and chemical structure of dye molecules. Thus, the h-BN nanosheets present powerful potential in separating dye mixtures in aqueous solution. Furthermore, their high adsorption capacity and ultrafast adsorption characteristics make them a potentially attractive adsorbent in water purication.
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